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A B S T R A C T
We present an unusual case of disseminated cryptococcosis involving the lungs, placenta, and gall
bladder in an apparently immunocompetent pregnant woman. The infection resulted in spontaneous
abortion. The patient’s condition only improved after cholecystectomy and several weeks of antifungal
therapy. An in-depth evaluation revealed no central nervous system involvement or immunocompro-
mising condition other than pregnancy.
 2009 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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The majority of patients with symptomatic disseminated
cryptococcosis have an underlying immunocompromising condi-
tion. Cell-mediated immunity with CD4+ T lymphocytes is an
important mechanism in defense against this pathogen.1,2 The
most common underlying conditions include AIDS, prolonged
corticosteroid usage, organ transplantation, advanced malignancy,
diabetes, and sarcoidosis. However, it has been estimated that
nearly 20% of HIV-negative patients with cryptococcosis have no
underlying illness or risk factors.3
Pregnancy is a state of subtle immunosuppression, in which an
imbalance between T helper (Th) and suppressor lymphocytes
occurs during the second and third trimesters. A heightened Th2
response allows for the development of infections caused by a
number of pathogens, including fungi such as Cryptococcus neofor-
mans.4,5 Pulmonary and central nervous system (CNS) cryptococ-
cosis in pregnant patients has been described in the literature;6
however, spontaneous abortion as the presenting sign of infection is
uncommon in this patient population.Wedescribe such a case here.
2. Case report
A 29-year-old African American woman presented to Mount
Sinai Medical Center, New York City in May of 2007, with* Corresponding author. Tel.: +1 212 327 8167.
E-mail address: minapastagia@yahoo.com (M. Pastagia).
1201-9712/$36.00 – see front matter  2009 International Society for Infectious Disea
doi:10.1016/j.ijid.2009.05.020complaints of fever, abdominal pain, and vaginal bleeding for one
day. She had had a spontaneous miscarriage the day prior to her
admission, at 13 weeks of gestation. A dilation and curettage after
her miscarriage was performed at an outside hospital; she was
then transferred to our institution secondary to persistent fever
and abdominal pain. Her past medical history was signiﬁcant only
for eczema, and her only medication was an over-the-counter
topical steroid. Her two prior pregnancies had been unremarkable,
and she had no history of gestational diabetes. She worked in a
supermarket, denied ever traveling outside of New York City, and
denied ever being exposed to any pets, wildlife or birds.
Physical examination revealed a youngwoman,well developed,
inmoderate distress, with a temperature of 39.7 8C. Her pulmonary
examination revealed rhonchi in the right upper lung ﬁeld. An
abdominal examination was remarkable for right upper quadrant
tenderness with guarding, and a positive Murphy’s sign. Physical
examination was also signiﬁcant for a 1.5 cm tender, mobile left-
sided infraclavicular lymph node as well bilateral sub-centimeter
inguinal lymphadenopathy.
Laboratory values were signiﬁcant for pronounced leukocyto-
sis, anemia, and thrombocytosis: white blood cell count 33.6  109
cells/l with 83% polymorphonuclear leukocytes, hemoglobin 6.3 g/
dl, and platelet count 660  109 cells/l. Serum levels of electrolytes
and creatinine, and prothrombin and partial thromboplastin times
were all within normal limits. Liver function tests revealed a mild
transaminitis and normal bilirubin. An erythrocyte sedimentation
rate was elevated at 130 mm/h. Her chest radiograph demon-
strated bilateral hilar lymphadenopathy. Cultures of blood and
urine sampleswere negative. Intravenous piperacillin–tazobactamses. Published by Elsevier Ltd. All rights reserved.
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etiology.
The patient’s abdominal pain, fever, and leukocytosis persisted
for the following two days; abdominal imaging revealed gall-
bladder wall thickening with pericholecystic ﬂuid suggestive of
acute cholecystitis. Surgery was consulted and the patient
underwent an exploratory laparotomy. She was found to have
an edematous gallbladder and an enlarged, ﬁrm node of Calot;
cholecystectomy was performed and the gallbladder was sent to
pathology. The next day a biopsy of the 1.5 cm infraclavicular
lymph node was performed, and sent to pathology and micro-
biology for culture. India ink and calcoﬂuor white stains of the
lymph node aspirate revealed encapsulated budding yeast and the
specimen was placed on Sabouraud’s dextrose agar. Mucoid,
creamy-colored colonies were seen on Sabouraud’s dextrose agar
within 48 h. Gram stain of the lymph node aspirate revealed many
white cells and budding yeast cells. Pathologic examination of the
gallbladder and lymph node aspirate via mucicarmine stain
revealed yeast cells consistent with Cryptococcus (Figure 1). Of
note, pathology of the gallbladder tissue revealed an intense
degree of inﬂammation, with many white cells. Pathology of the
placenta from the outside hospital also revealed yeast and grew C.
neoformans in culture. The following characteristics suggestive for
C. neoformans were noted: encapsulation, growth at 37 8C and
40 8C, urease positivity, production of melanin on Niger seed agar,
no utility of glycine in canavanine glycine bromothymol blue (CGB)
medium, and no utility of thymine on creatinine dextrose
bromothymol blue thymine (CDBT) medium (thymine assimila-
tion).7 Biochemical identiﬁcation of the aspirate via VITEK yeast
identiﬁcation system revealed it to be C. neoformans. Based on the
lack of growth on CGB medium, we suspected C. neoformans var.
grubii or var. neoformans. The isolate was sent for serotype
conﬁrmation via molecular sequencing to the New York State
public health laboratory, and revealed C. neoformans var. grubii.
Susceptibilities were performed per Clinical and Laboratory
Standards Institute (CLSI) guidelines for broth microdilution of
yeasts and demonstrated it to be uniformly susceptible to all
antifungal medications. The speciﬁc minimum inhibitory concen-
tration (MIC) for amphotericin was 0.25mg/ml, ﬂucytosine 0.5 mg/
ml, and ﬂuconazole 4mg/ml. The patient was started on 400 mg of
ﬂuconazole intravenously.
The patient’s serum cryptococcal antigen titer was elevated,
1:512. As CNS dissemination would be a sign of poor prognosis,
examination of cerebrospinal ﬂuid (CSF) was pursued, but did not
reveal meningitis, and the CSF cryptococcal antigen assay was
negative. Blood cultures were repeated with every fever spike, butFigure 1.Mucicarmine stain of the gallbladder tissue notable for yeast and intense
inﬂammation, with numerous white cells (original magniﬁcation 1000).did not grow any microorganisms. Computerized tomography of
the chest revealed right upper lobe pulmonary consolidation with
bilateral hilar lymphadenopathy. Transbronchial biopsy one week
after presentation was signiﬁcant only for chronic inﬂammation
and necrosis, with all stains and cultures negative for infection or
other underlyingmedical conditions. An ELISA test forHIV serology
was negative and there was no evidence of idiopathic CD4+ T
lymphopenia (CD4+ T-cells 1022 (45%), ratio 2.52). Immunoglo-
bulins IgA, IgG, and IgE, complement factors C3 and C4, and
mitogen response were all normal. No evidence of viral hepatitis,
sarcoid or rheumatologic disease was found. The patient was
switched to liposomal amphotericin B (4 mg/kg/day) with
ﬂucytosine (100 mg/kg/day) after she continued to have fevers
and leukocytosis while on intravenous ﬂuconazole therapy for
nearly one week. After two weeks of liposomal amphotericin/
ﬂucytosine therapy, she was placed on oral ﬂuconazole (400 mg/
day) for two months. Her leukocytosis, anemia, abdominal pain,
fever, and lymphadenopathy all resolvedwithout further sequelae.
3. Discussion
During pregnancy, maternal cell-mediated immunity para-
meters are greatly altered. There is an imbalance between helper
and suppressor T lymphocytes, with enhanced Th2 and Th3
responses and suppression of Th1 cytokines. This imbalance has
been implicated as an increased risk for infection.5,8 Several studies
have shown this decline to especially occur during the third
trimester of pregnancy, with normalization postpartum.9,10 A
review of cryptococcosis during pregnancy by Ely et al. showed
that the majority of women presented either with isolated
pulmonary cryptococcosis or cryptococcal meningitis. Of the 29
patients described, only two had an immunodeﬁciency state—one
had AIDS and the other was on corticosteroids for systemic lupus
erythematosus; only these patients were found to have dissemi-
nated disease with placental cryptococcosis.6
Gastrointestinal complications from cryptococcosis is a rare
entity even in the context of HIV infection.11–14 Only one case of
cholecystitis has been reported in the literature over the past 10
years in a patient with AIDS,15 and the ﬁrst case was described
nearly 50 years ago.11 A review of autopsy reports of 24 patients
diagnosed with disseminated or pulmonary cryptococcosis found
that a third of these patients had evidence of gastrointestinal
involvement. A single case in this series demonstrated gallbladder
involvement.16 A larger review of 1013 documented cases of
cryptococcosis in France from 1985 to 1993 did not report any
patients with gastrointestinal manifestations.17 Thus it is difﬁcult
to ascertain if the natural course of disseminated disease involves
the gallbladder. A retrospective study looking at 40 patients with
HIV who had undergone cholecystectomy for acute or more
commonly chronic cholecystitis found 12.5% of patients had C.
neoformans recovered from gallbladder specimens.18 It is therefore
possible that C. neoformans disseminates readily to the gastro-
intestinal tract, but may not always produce symptoms.
In our patient, resolution of symptoms was delayed even after
her miscarriage and cholecystectomy. The large number of white
blood cells seen in the gallbladder tissue specimen suggests an
intense inﬂammatory host response. She had a persistently
elevated white blood cell count of 29  109 cells/l after one week
of intravenous ﬂuconazole and then one week of aggressive
therapy with amphotericin and ﬂucytosine. However she con-
tinued to have a pronounced leukocytosis and high fever. Other
sources of infectionwere not found. Therefore it is unclearwhether
her suboptimal response to therapy was due to another nidus of
infection or due to immune reconstitution syndrome. However,
given that she was extensively radiologically imaged and had no
evidence of any abscesses or occult infection, we tend to favor the
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proinﬂammatory state, as evidenced by her continued leukocy-
tosis, which may have resolved spontaneously after her immune
system achieved homeostasis. Unfortunately, no speciﬁc tests can
be done to establish the diagnosis of immune reconstitution
syndrome, but exacerbations of cryptococcal infection postpartum
due to an exaggerated proinﬂammatory state triggered after
pregnancy have been described in the literature.5
Treatment decisions regarding cryptococcal infections must
take into account the immune status of the host as well as the
likelihood of CNS dissemination. Regardless of the HIV serostatus
of the host, infection of the CNS should be considered given the
predilection of this fungus to that area of the body. Our patient did
not have any CNS involvement, so she was treated initially with
400 mg of ﬂuconazole daily, but had persistent fevers and
leukocytosis. These abated after treatment with liposomal
amphotericin B with ﬂucytosine for two weeks. Current guidelines
for the management of cryptococcosis do not give speciﬁc
recommendations for HIV-negative patients without CNS involve-
ment, but it is likely that patients with widely disseminated
infection require more aggressive therapy.19
In conclusion, we present an uncommon case of a pregnant
womanwithoutanyother immunocompromisingconditionswhose
initial manifestation of disseminated cryptococcosis was sponta-
neous miscarriage. It is unclear if C. neoformans infection dis-
seminates to the gastrointestinal tract frequently and only seldom
results in symptoms, depending uponhost factors. Our patient had a
delayed recovery which may have been due to an exaggerated
inﬂammatory response secondary to her postpartum state. She did
eventually respond well with prolonged antifungal therapy.
Conﬂict of interest: No conﬂict of interest to declare.
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